Surface temperatures were determined with due consideration of the influencing thermal conditions of conductive, convective and radiative heat. A general condition of heat influx to a point was formulated with the end effect of such influx to the receiving point. It was noted that the heat flow will cause a rate of change of internal energy of the point. Based on the theory of the rate of change of internal energy, a combustor model of cylindrical cross-section was used to generate out the timely temperature equation. Further work was done on this model equation to convert it to nondimensional. The conversion of this equation was very essential in summing up the parameters that can influence the timely generation of the temperatures. Interestingly, it is noted that when a material withstands temperatures, it will equally withstand the thermal stresses that inherently will be developed in it. From the results, the work came up with a table showing the range of these slope figures of equations, a point was also found for a vital recommendation for further studies, where such figures can be used to check the suitability for thermal stress levels and the lifetime of combustor of such thickness.
Introduction
The temperatures of materials are always critically observed, for a lot of material properties depend on the state of temperatures of the body, viz. the mechanical, thermal, environmental, electrical and chemical. In power plants, like gas turbines, steam turbines or sophisticated nuclear plants, material selection is always a crucial issue, in terms of wall-thickness, temperatures and stress suitability. For example, in Plant Materials.pdf, [1] has it stated that "Aluminium has been ruled out for power reactor application due to hydrogen generation and it does not have adequate mechanical and corrosion-resistant properties at the high operating temperatures". It is further stated that good heat transfer properties are desirable in order that the heat produced will be efficiently transferred. Some authors, [2] - [5] describe the importance of wall-thickness in material selection, but never concluded the issue on determining how suitable the thickness would be. This work is showing how to prove this suitability with facts and figures.
Generally, the way a material reacts to the environment determines its lifetime and even its suitability for further applications. The environments may be mechanical, thermal, chemical, etc. In a thermal environment, the influencing parameters are the convective, the radiative and the conductive. And in [6] [7] , the material reaction to the heat inflows is mostly realized in its temperatures, since the internal energy must change. This work is determining the temperatures at the period of the transient thermal loading of the material.
Modeling the Flow of Heat to a Point

Determination of Total Energy to a Point
From Figure 1 , considering a point, Node i (m, n) that is thermally not isolated from its neighbouring points, Node j. The sum total of heat energy that is transferred into Node i through the individual resistances can be given as:
where m, n, are the space coordinates. Point i is a singled out point in the space. Point j is any point in the neighborhood that is connected to point i thermally using conducting, but not heatgenerating rods.
Rij is the thermal resistances of such fictitious rods allowing the heat to flow from point j to point i. Tj P denotes the temperature at point j at the point in time P; Tj P is assumed to be greater than Ti P ; (for coding purposes, hereafter, typed T jP ) Ti P denotes the temperature at point I, (coded T iP ) Ti
P1
: denotes the temperature at point i, a short interval of time after the point must have received the heat energy from its surrounding points (i.e. heat transfer either by radiation, convection or conduction), coded T i(P+1) ; ρi is the density of the node point i; ci is the specific heat capacity. ∆Vi is the elemental volume. Ci is the heat capacity where Ci = ρi ci ∆Vi; ∆τ is the time interval. ∆E is the increase in the internal energy of the element; qi is the generated heat, if any, at point i. Setting the sum of the energy (conducted, convected or radiated) into the node equal to the increase in the internal energy of the node, this energy-intake by the point is indicated by the temperature rise within the short interval of time.
In a steady-state, the net sum is zero, i.e. the net energy transfer is zero, while for the unsteady-state problems of our interest, here, the net energy-transfer into the node must be evidenced as an increase in internal energy of the element. Thus:
So that the general resistance-capacity formulation [8] , on the node, is expressed as:
Under steady state condition Equation (3) becomes:
Modeling the Temperature Generation at a Node Point
In a particular combustor model (Figure 2) , of the following dimensions: External diameter = 72 cm, Wall σ φ σ r thickness = 1 cm, and total length of 100 cm, this work is concerned with node point 1, P 1 , how its temperature is changing during the period of the transient thermal loading of the model combustor.
The compressor discharges directly to the combustor, where initially the bulk discharge volume is designed to divide into two streams: the greater stream goes into the annular space between the liner walls and the casing. This annular space can be equally designed as to determine the flow velocity, and thereby the convective heat transfer. With reference to Figure 2 (c) the bulk stream temperature enveloping the liner, say temperature surrounding, T surr = 620 K.
The radiative heat resistances for inside and outside bulk streams are noted as Radi and Rada respectively. The heat capacity, C 1 : ]. the radial increment, radial thickness of the element r ∆ = ; density of the material ρ =
Parameter Information for a Nodal Equation
We assume on the outer surface a variable heat convection coefficient, h a .
where h = a chosen constant coefficient: ( )
We also assume in the model material, 1 . . the temperature difference between that of the surrounding and node point 1. 
where T surr = the bulk temperature of the surrounding, i.e. the peripheral Air stream temperature.
T 1P = the nodal temperature before inflow of energies, T 1(P+1) = the instantaneous new arrived temperature of the node, after receiving the inflow of energies.
Expanding Equation (8), 
Equation (9) is the surface temperature equation.
Parametric Temperature Curves-Buckingham π Theorem
Equation (9), the surface temperature equation can be further expressed in a non-dimensional form by dividing the whole function by the surrounding temperature, T surr : That is, 
Expressing all Independent Parameters in Equation (10), the Buckingham π Theorem can be applied to give result in a non-dimensional function, as: 
Results and Discussions
Non-Dimensional Outer Wall Surface Temperatures
The external node point temperature equation (wall surface) was expressed in a non-dimensional parametric form (by dividing through by the surrounding temperature, T surr, and applying Buckingham π theorem). Listing out the independent parameters involved, a temperature functional relation was expressed as:
using Equation (10). This is the required surface temperature equation (non-dimensional).
In Figure 3 , the results for computing non-dimensional outer wall surface temperatures for Var 4.1 (2.5 mm wall thickness) are shown. This non-dimensional expression involved the different modes of heat transfer, affecting the outer nodal point. Since it is an intrinsic line, Figure 4 shows the outer wall temperature at any particular time of C-variation. Figure 5 shows the non-dimensional outer wall surface temperatures as plotted against the non-dimensional temperature parameter, C a (Var 4.1). A determining line was found in order to make use of the graphical presentation of outer wall surface temperatures. This line was determined and worked out in a computer program, (EU405T1P1). Other results are given in Appendix. As an intrinsic line, this line turns out to be very important as it fixes the temperature at the instance of C a variation. In Table 1 , equation of change of outer wall surface temperatures was shown against the individual wall thickness. 
Conclusion
The work has shown the method of generating wall-surface temperatures. Equation (10) generates in ordinary values, while Equation (18) generates non-dimensional values. In achieving this development, it has involved all the infuencing thermal conditions of the conductive, convective and the radiative heat transfers. The work has further shown that temperature generation follows an intrinsic trend line that is distinct to the wall-thickness concerned. Knowing the range of temperatures in application, this method can be recommended for use in confirming the suitability of a material when it will be put in application. 
